Electronic Supplementary Material (ESI) for Analyst. This journal is © The Royal Society of Chemistry 2020 Material characterization was conducted by combining XRF, FTIR and Raman spectroscopy. XRF analyses were carried out directly on the paintings at the Collection Centre (SNM, Affoltern a. A., Switzerland) using a Bruker AXS ARTAX 800 system equipped with a Rh target and achieving an excitation spot of 80 µm. Spectra were collected with the following settings: generator voltage 50 kV, current 600 µA, ambient conditions, and acquisition time 120 s (Bruker, Karlsruhe, Germany). FTIR analyses were conducted in ATR mode on a Spotlight 200i FTIR spectrometer (Perkin Elmer, Massachusetts, USA). The acquisition spectral range covered 4000-580 cm -1 with a resolution of 4 cm -1 and 8 scans. The evaluation and interpretation of the FTIR spectra was based on in house reference database, as well as the online IRUG spectral database 1 and published data (Vahur et al., 2016) 2 . Raman measurements were performed on an ARAMIS Raman spectrometer (Horiba Jobin Yvon, Germany) equipped with a microscope (Olympus BX41) which allows visualizing the sample. The spectra were acquired with a 785 nm laser source (Laser diode controller Pilot PC500, Sacher Lasertechnik, Germany) and recorded using a laser power between 3 to 15 mW on sample, 100x magnification, 600 g/mm grating and measurement time between 30 and 200 s. Raman spectra evaluation was based on published data 3-8 Table 1 and 2, material characterization for samples Data processing: The data were corrected for instrumental background using ESA deflection and for isobaric overlap of 204 Hg via the measurement of 202 Hg (http://hbcponline.com, 08.2019). Measured isotope ratios that were out of the range of the mean plus or minus two times the standard deviation were considered as outliers and discarded. Mass discrimination correction was performed against the previously calibrated thallium standard using the exponential model 15 and periodically verified against SRM NIST981 (NIST, USA) published values 16, 17 .
The thallium correction was performed based on frequent measurements of NIST SRM981 (400 ppb) with the addition of thallium (200 ppb), either a liquid standard (Inorganic ventures, D2-TL01114) or NIST SRM991, in minimum prior and after every measurement set. The two different sources of Tlstandard solutions showed negligible differences in the resulting Tl-ratio. The Tl isotope-ratio was calculated from Pb isotope analyses of SRM 981 after mass correction for mass discrimination using the exponential model. 15 The 207 Pb/ 206 Pb isotope ratio given by the NIST SRM981 was used as a basis to calculate the adjusted Tl-ratio for all the measurements. In table S-8 the average 205 Tl/ 203 Tl-ratio from the long-term stability of the measurements (41 samples) and with just the samples containing SRM991 (14 samples) are given. 
Stability over Time
The overall stability during the measurement session was controlled by frequent standard measurements and is listed in Table S-9. Given with the correspondent literature values. One has to be aware the mass bias correction is based on the empirical determined Thallium ratio which is based on these standard measurements and contains therefore a circular logic. The three different plots are separated based on the century of the signed date to the corresponding painting given with the older data points in increasing transparency. The empty data points had to be disregarded, based on their CaCO 3 -load which affects their true lead isotope ratios. Although these were determined, no error bars representing the standard deviations from the individual measurements are shown in this plot due to their small value compared data points font size.
